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MeTta:

aHaJli3 Cy4YacHOTO CTaHy BHUITYCKy Ta BHUKOPUCTAHHA KOOOTIB K  PI3HOBUIY
KOTHITUBHUX MPOMHUCIOBUX POOOTIB.

3MIiCT:

CYTHICTb TEpMiHY "'KOOOT", KOPOTKA iICTOpUYHA JIOBIJIKA,
BUPOOHMKH KOOOTIB Ta iX I[IHOBA MOJIITHKA,;
TEXHOJIOOTTUH1 MOYKJIUBOCT]1 KOOOTIB;

KOHCTPYKTHUBH1 0COOJIMBOCT1 KOOOTIB,;

(GyHKITIOHAJIBHI MOXKIUBOCTI KOOOTIB;

MPUKJIAJIA PEATbHOTO BUKOPUCTAHHS KOOOTIB,;
010;10TEKa BiJIe0 MaTepiaiis;

TEKCTOBI (haiiiiu;

3arajibHl BUCHOBKU,

nepestik BAKOPUCTAHUX 1HGOPMAIIMHUX JIKEpE.
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KOBOTH

Ko0ot ( cobot — Bix anr. collaborative robot (kosadopaTtuBHHMii po0oOT)) —
po0OT, SIKMH sABJIsIE COOOI0 HOBE MOKOJIIHHS IIAPHIPHUX POOOTIB, pO3POOICHUX JIs
0e31me4Hoi poOOTH B IPOMUCIOBOMY CEPEAOBHUILI Yy CIIBIPAIll 3 JIFOAbMHU.

Ko60TH BUKOPHUCTOBYIOTHCS JISI CKJIAJaHHS JACTajel, MaioMy 1 IepeMileHHS
npeaMeTiB. BoHu Takok MIAXOAATh JJIS YIIAKOBKM B KiHIII BUPOOHWYOI1 JiHII. BoHu
3aBX]IM MPAIIOIOTh M1 HAIJISIZIOM OTleparopa.

binbuiicTs K0OOTIB MPaIIOIOTh 3 ACTAISIMU 13 CEpeHbOIO Baroro Bija 5 g0 100
K. Y aepoHaBTHLl AesAKI KOOOTH MOXyTh migHimMatu a0 300 kr. BoHm ocHareHi
JaTYMKaMU 1 KamMepaMH JJi1 BiJOOpaK€HHS HABKOJMIITHBOIO MPOCTOPY, BUABJICHHS
omepaTopiB 1 3a1100IraHHs 31TKHEHb.

OCKITbKM BOHM MpPallOlOTh B TICHOMY KOHTakTl 3 JIIOJbMH, BOHH
(bYHKIIIOHYIOTh TTOBUIBHIIIE, HiX 1P, 1 3amporpamoBani Ha 3yNMHUHKY, SKIIO 1X BaX1JIb
CTUKA€ThC 3 omopoM. Jliis 3abe3neueHHs O€3NeKdu B OLIBIIOCTI BUMAAKIB JTOCHTH
IPOCTOTO JIOTUKY PYKH J0 K0OOTa, 1100 3amyCTUTH Ta/ab0 3yNMHUTH HOTO.
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KOBOTH

binbuiicts kK0OOTIB MatOTh HEBEJIMKI po3Mipu (Bara - 15-20 k1, B J€IKHUX BUIAJKaX - J10
50 kr, BUCOTAa - O;in3bKO 1,5 M).

3rigHo 3 MikHapogHuMm crangaproM SO 10218, € yoTupu THIM KOJIAOOPATHBHHUX
poOOTIB:

i3 3aXMCHMM MeXaHi3MOM 3yNMHKH; KOJIU NMPU HAOIMKEHH1 JIFOMUHU KOOOT 3YUTYE PyX
3a JOMOMOTOI0 TaTUMKIB 1 3yUHSIETHCS, MOKU JIFOIMHA HE MiAe 3 poO0YOro mpocTopy;

i3 py4YyHHM KepyBaHHSIM; pOOOT JONOBHEHUW CHEI[laJIbHUMHU MPUCTPOSIMHU, IO
pO3Mi3HAaIOTh TUCK pyKH. Kosu poOOT HE HABUAETHCA, & BUKOHYE CBOI1 mpsiMi (PyHKIIII,
JI0MHA MOBHMHHA MTepeOyBaTH 3a MeXaMH Moro po0040i 30HH;

i3 CHCTEMOI0 «KOMII'IOTEPHOTO0 30PYy», SKI BIICTEKYIOTh HNEPEMIIICHHS MpaliBHUKIB-
T0AEH 1 CHOBUIBHIOIOTBCS 10 OE€3MEYHOI MIBHAKOCTI a00 B3araji 3yNUHSIOTHCA MPU
HaOMKEHH] JTIOIUHY,

i3 00MexkeHHSIM CWJIH; SKIIO poOOT BIAUYyBAa€ CHUJIBHUN OMNIp Ha UUISAXY, BIH
3YMUHSAETHCA.

OcHoBHa cdepa 3acTOCyBaHHS KOOOTIB - aBTOMOOUICOyTyBaHHS 1 BUPOOHHUIITBO
CJIICKTPOHIKH, a HAHTIOMYJISPHIIIMMU ONEpaIisIiMUA € HaBaHTAKCHHS / MEpEeMIIICHHS Ta

30MpaHHS. @



ICTOPIA KOBOTIB

Y tpaBni 1995 poky IliBHiuHO-3aximHuii yHIBepcuTeT 1 kopropaiis General
Motors oronmocunu mpo poboTy Hax TuM, o BoHu HazBaiau “Intelligent Assist Devices”
(IADs) — “iHTenekTyaabHI MPUCTPOI-acUCTEeHTH . HeoOX1qHICTh TaKOTO MPUCTPOO Oyiia
BUKJIMKaHA THUM, III0 Ha €Taml KIHIEBOro CKJIaJaHHS aBTOMOOUIS Oyio ©Oararo
TPYJAOMICTKUX MPOLEAYP: BUSABICHHS NCPEKTHUX ACTANICH, CKIAJaHHS BY3JIB 3 PI3HUX
JeTayen 1 iHIe. ABTOMAaTu3yBaTH X OyJI0 HEMOXJIMBO, ajie KOOOT MIT TOJIETIIUTH MPaIto
moaen. Ilepun po3poOku He Oyl aBTOHOMHUMM 1 MPUBOJIUIIUCS B PyX MYCKYJbHOIO
CHJIOIO POOITHHKIB.




ICTOPIA KOBOTIB

Y 1999 poni Ex Koareiit 1 Maitikn Ilemikin, imkenepu IliBHIYHO-3axigHOTO
YHIBEPCUTETY, BHHAWIUIM Tepiioro kobora. 3 1996 poky Takox iCHye KOMITaHis
Cobotics, criiBzacHoBHUKOM K01 € Ex Kosreur.

Cobotics BunyctuB kinbka mozenei ko0oTist B 2002 porri (KoMIaHis K 1 paHimie
BUKOpucTOByBasa st Hux Ttepmin’|ADS”). Uepes nBa poxkm KUKA, Bemuka
poOoToTexHiuHa KoMmaHis 3 HimeuunHu, BUmycTtuiaa cBoro mepuioro kooora LBR 3.
CrpaBxHIM IIPOPUBOM B icTOpii KOOOTIB cTanmu po3poOku aarchkoi kommanii Universal
Robots. Came Bona B 2008 porii BumycTmia K000Ta B WOro Cy4acHOMY BHIVISAL: SIK
ABTOHOMHMU NMPUCTPIN, 3MATHUNA 32€EMONIATH 3 JHAUHOIO.
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[lepuii iHTENEKTyalbHI IPUCTPOi-aCUCTEHTHU - KOOOTHU
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®AKTHU 3 ICTOPII

Tepmin "ko0oT" OyB 3ampornoHoBaHuit bpenom I'in3mi, goktopanTom IliBHi4YHO-
3ax1JHOTO YHIBEPCUTETY, M1 Yac JMCKYCli B JIabopaTopii 3a Kpally Ha3By IJisi HOBOTO
po0oTa, 3a 1m0 oTpuMar 50 gosapiB NpeMiaaIbHUX

Kobor OyB o0OpaHuii OJHUM 13 «3aBTPAIHHOTO CJIOBa» (CJIOBOM MaillOyTHBHOTO)
xypraaimom «Wall Street Journal» y cBoemy Bumycky Big 1 cignst 2000 poky. Ileprmit
MaTeHT, 0 CTOCYeThcs KoOOTIB (5 923 129 nonapis CIIIA), OyB nmpogaHuii y JHOTOMY
1996 p., a mareHT Ha HOBY Ha3By (5 952 796 nonapis CIIIA) OyB moganuii y >koBTHI 1997
POKY.

[lepinii HABYAIBHUM JOKYMEHT MPO KOOOTIB — “HeXoIOHOMHUN ranTUYHUN JUCILICH
(Nonholonomic Haptic Display)” Ixeiimc E. Komreitr, Maiikn A. Ilemkin, Biras
Bannacydomnpacit - marepian mixknapoaHoi koHdepenuii |IEEE 3 pobororexHiku Ta
aBromatuku, ®@uraaensdis, mrar IlencinbBanisa, 23-27 kBiTHS 1996 poky. Bin Burpas
Haropoay ''Kpamuii koHhepeHIIMHUN TOKYMEHT" .

[lepmnii TOKYMEHT 13 BHUKOPUCTAaHHSIM cjoBa ‘“‘ko0or” - “Koboru: PobGotm s
cuiBnpaii 3 moaesmu (Cobots: Robots for Collaboration with Human Operators)” Ix.
Ensapn Kosreiit, Bitas Bannacydonpacit, Maiikn A. Ilemkin - npami MixHapogHOTro
MaIIMHOOYIIBHOTO KOHIpeCy Ta BUCTaBKU, ATiaHTa, mrar pxopmxkis, 17-22 nucronana

1996 p..
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Universal Robots

Universal Robots - nie narcekuii BApOOHUK KOOOTIB, SIKHI 3HAXOIUTHCS B M.
Opnence, Hanis. O6csar npuOytky B 2019 poui cranoBuB 248 MIIBUOHIB J0JapiB
CIIA. Kommania mae outbiie 680 cniBpoOiTHHKIB Ta 0in3bko 1100 maptHepiB mo
BCHOMY CBITY.

R
UNIVERSAL ROBOTS




~ BHMIU KOBOTIB KOMIIAHII
“Universal Robot”, Tanis

Kob6ot URS.
BanTaxxomiaiioMHICTh: 3 KT.
Paniyc aii: S00mwm.

KobGot URD.
BanTaxomiaiioMHICTE: 5
kr. Pamiyc mii: 850 mwm.

Ko6otr UR10.
BanTtaxomigiiomuicts: 10
kr. Pangiyc aii: 1300 mm.



POBOYA 30HA KOBOTIB
“Universal Robot”

Po6oua 30Ha UR3 pobota gocsrae 500 MM. Bif TOUKM 3'€JHAHHS TEPIIOi JIAHKU 3
ocHOBOw. [Ipum BHOOpP1 Micus [ BCTAaHOBJICHHS KOOOTa HEOOXIAHO BpaxyBaTH
UAJTIHAPUYHUN MPOCTIp 0€3M0CEePeIHHO HA 1 IT1J] KOTO OCHOBOIO.
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MoKJINBOCTI KOOOTIB

30upaHHs, pO3MillleHHsI, CODTYBaHHSI

Ha koxxHOMY BHpOOGHHYOMY abo
IIaKyBaJIbHOMY MiAITPUEMCTBI
nMOoTpiOHI 30MpaHHS Ta PO3MillleHHSI.
Hanpuknaz - 30upanHs pertaneii 3

KOHBEEPHOI CTPIYKHU abo
PO3K/IQJIAHHST  1X ISl TIOAQJIBIINX
orepariiu.

KomabopatuBuuii  pobGor  He
BTOMJIFOETHCS i HE BTPAyva€ yBaru, o
MPAKTUYHO BUK/IIOYAE€ MOMHUJIKUA HA
naHomy etami. KoGoTHM BUKOHYIOTH
3aBJAHHS, IO ITOBTOPIOIOTHCS, 3
BHCOKOIO TOYHICTIO.
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~MoxauBocti KoooTis

KonaGoparuBai po6oTH 306iMBIIYIOTHP NPOLYKTHBHICTh 1 0e3meKky
JIMBAapPHOTO BHMPOOHMIITBA, BUKOHYIOYM BUCHXIIMBI ab0 HeOe3reyuHi Ajs1 TI0JUHU
bynkuii. Ix 3acTocyBaHHs HalbOinpm edeKTHBHe Y B3aEMOAII 3 IKUBHUMH

CTiBPOOITHUKAMU.



~MoxauBocti KoooTis

Po6oTa 3i ctrankamu YITY

> 4 ‘1’A~;§“

Y BUKOHaHHI NOBTOPKOBAHUX OJHOMAHITHUX 3aBJaHb HIXTO He 3PIBHSAETHCS
3 e€KTUBHICTIO i IBUAKICTIO KOOOTa. KostaboparuBHi po60TH CTBOPEHI CrieliaIbHO
Z/1s1 BUKOHAHHS TaKWX 3aBJaHb, i B IX YMCJIO BXOAUTH poOoTa 3 Bepctatamu 3 YUITY, B
YUC/Ti MOXUTUBOCTEH SIKUX Pppe3epyBaHHsI, TOKApHi omnepallist, nutipyBaHHS, pi3aHHS
TO1I0. BUIMKa 1 pO3KJIaZIka TOTOBUX JeTajiel 3 BePCTATa, 3aBaHTAa)KeHHsI 3arOTOBOK,
oT/isiA, 32 OO/MIAAHAHHAM - Te, 10 KOOOT MOXXe pOOMTH B TOM Yac, KOMU YKUBUH
CIiBPOOITHUK BUKOHYE Oi/TbIIl CK/IAaHI 3aBIAHHS.
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MoxkanBocti KoOoTiB

Po6oTa 3i crankamu UITY

Y BUKOHaHHI NOBTOPKOBAHUX OJHOMAHITHUX 3aBJaHb HIXTO He 3PIBHSAETHCS
3 e€KTUBHICTIO i IBUAKICTIO KOOOTa. KostaboparuBHi po60TH CTBOPEHI CrieliaIbHO
Z/1s1 BUKOHAHHS TaKWX 3aBJaHb, i B IX YMCJIO BXOAUTH poOoTa 3 Bepctatamu 3 YUITY, B
YHCITi MOXXJTUBOCTEH SIKMX ppe3epyBaHHSs, TOKApHi oneparlis, nuriGyBaHHs, pi3aHHS
6araTo iHmoro. BuiMka i po3kjajika TOTOBUX JeTajiell 3 BepCTaTa, 3aBAaHTAKEHHS
3aTOTOBOK, JTOT/ISIZ 32 OO/IQAHAHHAM - Te, IO Balll KOOOT MO)Xe POOMTH B TOH Hac,
KOJTY YKUBUH CIiBPOOITHHUK BUKOHYE Oi/IbIIl CKTAZHI 3aBAAHHS.




MoxiunBocti KoOoTiB

YIakoBKa Ta yKJIaZKa

Ko6otam He
MoTpiOHA  JOMmoMora  JiJist
30ipKu neTaseil 3 KOHBeepa i
YKJIQJIaHHS iX B KOPOOKHU abo0
Ha mniggoHu. lle mpocre

3aBJaHHs, Ha  sIKe  He
I03BOJIEHO BUTpA4yaTU Oararo
qacy KBasmipiKoBaHOTO

criBpoOiTHMKA. BigcyTHicTh
JIIOAWMHU Ha 1WA JUISHIN
MIPUCKOPIOE pOOOTY JiHil, IO
30i/b1IyE MPOAYKTUBHICTH
BCbOTO IANIPUEMCTBA 1, B
KiHIIEBOMY TIiZICYMKY, 3HIDKYE
cob6iBapTicTh  MPOAYKIil i
30i/1bIIIy€e PUOYTOK.
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MoxiunBocti KoOoTiB

KoHTpOJIB SIKOCTI
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3aCcTOCYBaHHS
KOOOTiB Ha eTari
KOHTPOJIIO SIKOCTI

nepesbavya€ MaKCHMaJibHe
3HIKEHHSI  MMOBIPHOCTI
TMIOMUJIKM 1 ITiABUILIEHHS
TOYHOCTI BUMIPIOBaHb,
TaK SK KOHTPOJIOKTH

AKICTh POOOTH MOXXYTh BUKOPUCTOBYBATH LIMPOKUI ACOPTUMEHT BHCOKOTOYHUX
JATYUKIB 1 BUMIPIOBAJIBHUX MPUJIAZIB - ONITUYHUX, MeXaHIYHUX, 3D-ckaHyrounX 1
T.[I., IO MiABUIIYE SIKiCTh MPOAYKIIil i 3BOAUTH iMOBIPHICTh OpaKy 0 MiHIMyMy.



MoxiunBocti KoOoTiB

CxmaganbHi pob0OTH

PaHimre mpoMuC/IOBI POOOTH 3aCTOCOBYBANIMCA TIPU  CKJIQJIAHHI
aBTOMOOITIB, /MTakiB i KOpabmiB. 3a AOMOMOTOK KOOOTIB MOXXHa 30WpaTU SIK
BeJINKi BUPOOU, TaK i MiHIaTIOPHI, a)K 5O MiKpO€e/IeKTPOHIKH.



MoxkanBocti KoOoTiB

IlonipyBaHHs

IlonipyBaHHSA 13 3aCTOCYBaHHSIM PY4YHOI Mpaljl, HaBiTh Me€XaHI30BaHOTO,
BHUMarae ay)ke 6araro dacy. Ko6otu >x He BTOMJTIOIOTBCS i pOOJISITH TOYHO 33/IaHY
Ki/IBKiCTh PyXiB, IO POOWUTH MpOILEC MOJiPYBaHHSI He TiIbKK MPOCTUM, aje i
yHipiKOBaHMM - pO3MipU BUXOAATH B pe3ynbrari HUTiPpyBaHHS W TOMipPyBaHHS
MMOBEPXOHb MOXXHA 33/]laBaTH 3 MIKPOHHOI0 TOYHICTIO.




MoxiunBocti KoOoTiB

OO6cyroByBaHHST 00/TalHAHHS

Koborn imeanpHi [
BUBAHTA)XEHHS TOTOBUX JeTajsen 3
BepCTaTiB OyOb-sIKOTO  THILY,
BK/ItO4Yarouu Bepcratu 3 4YIIY, B
Ttomy uumcal 3D-npuntepu. Lla
HU3bKOKBasTipiKoBaHa i
OJHOMaHITHA poOOTa BUKOHYETHCS
HUMU HAWKpaluliM 4YWHOM i 0e3
BJIACTUBO1 MIOASIM BTPATH YyBaru -
HaJ[pyKoBaHa Ha 3D-mpuHTepi
JleTasb BUTATYETHCS HETAaWHO 1 BIH
MMOYMHAE [JPYKyBaTU TaKy, a
3HA4YUTh YCTaTKyBaHHS He
MPOCTOKOE Hi XBUJIUHH.
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MoxiunBocti KoOoTiB

CBepa/iiHHA 1 3aKPYYyBaHHS, 3BaPIOBAHHS, JO3YBAaHHS 1 CKJIEIOBAHHS

KoGoTu mnpencTaBnsitoTh ifeasbHe pillleHHS [JIsT 3BapHUX POOIT i
IO3BOJISTIOTH MiABUIINTH e(PeKTHUBHICTh, TPOAYKTUBHICTh, TOYHICTh i CKOPOTUTHU
BuTparu. KBanmidikoBaHMI 3BaprOBAJIbHUK-TIOJUHA - TePCOHAN HeAEUIEeBUM, 3
periaMeHTOBaHUM POOOYNM AHEM i 3TaTHUU poOUTH MOMUIKHA. Lle ) cTocyeThest

1 IHIIMX 3TaZlaHMX OTlepaLiii.



MoxiunBocti KoOoTiB

JlabopaTopHi aHa/Ii3u Ta TeCTYBaHHS

T

3 : l

Ko6oTu - Hai16ib1 Oe3rmevyHa aibTepHATHBA JIIOICHKO1 pOO0YO0i CUTH
IIPU MMPOBeIeHHI Yy T/INBUX i HeOe3meYHUX Ta00paTopHUX BUMTPOOYyBaHb. Kpim
TOTO, 3aBASIKU BUCOKOMY PiBHIO TOYHOCTI Ta MiHIMa/JIbHOl UMOBIPHOCT] IIOMHUJIKH,
X 3aCTOCYBAaHHS MOXXJTUBE JIJIs1 OY/Ib-SIKOTO JTA0OPAaTOPHOTO aHATI3Y.
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TexHIYHI 0C00IUBOCTI

[Ipo xoHTpOJEpH 1 OMOK ympaBiiHHA, po3risHeMo Ha mpukmami Universal Robots
URS5 E-Series. brnok ympasiiaas (Control Box) manoro po6ora mae 16 mudpoBux
BXOJIB 1 BHXOJIB, 2 aHAJOTOBHX BXxoau 1 Buxoau, 3B's30k USB 2.0, USB 3.0 (o6
3aBaHTAXHTH OIlepariiiny cucremy uepe3 Usb-dmemky), Ehternet, Modbus TCP,
PROFINET.

*Ha 3oBHImHINA cTOpoHI 070Ky ymnpaBmiHHS (MPOCTIMIEe - KOHTPOJEP) PO3MIITYETHCS
KpIIJICHHS JUTsl OJIOKY HaBUaHHS, Tak 3BaHoro Teach Pendant. Ilo cyri, 1ie miaHmeT 3
CEHCOPHHUM €KPAaHOM, Ha SIKOMY 300pake€HUM 1HTepQeiC 11 mporpaMmyBaHHs poOoTa,
TaKO)K Ha 3aJHil YacTHHI OJIOKY HaBYAaHHS NMPHUCYTHIH USD mopT mis 3aBaHTaKCHHS
OyZIb-SIKMX MPOTPaM.




TexHIYHI 0C00IUBOCTI

*Ha BepxHiii yacTHHI KOHTposiepa po3MilnyeTbes kKHomka Free Drive mpm 3atucky
AKOI MU MOXEMO IOCTaBUTH pOOOTYy pyxy BpyuHy. lIpocrimie kaxydu, CBOIMHU
pykamu, B3sBIIA poOOTa 3a Oyap-Ijieye 1 mepeMillarodd Kyad Ham 3aBrogHo. Cam
Teach Pendant 3'enayerncst 3 OJ0KOM ympaBiIiHHSA KaOeaeM 1 Ma€ KHOIIKY aBapiHOI
3yNMUHKHU po00Ta B pa3i Oy/ib-sKO1 EKCTPEHOI CUTYaIIli.

3 kiacom 3axucty IP64, pisuem mymy 70nb (mopiBHSHHO 3 OiIBIIICTIO CyYacHHX
3BUYAMHUX XOJIOAWIBHUKIB) 1 TOUHICTIO mo3umionyBanHs B 0.03 MM 111 6-TH OCHOBI
KOJUTAa0OPaTIBHOTO  «pOOOTITHM» € He3aMiHHUMH B  po0OoTH3allii  OlIbIIOCTI
TEXHOJIOTITYHUX TIpOIleCIB 1 He TuUIbku. Bce wactime komnabopaTuBHI poOOTU
MOYMHAIOTh BUKOPUCTOBYBAaTH JUIsi HETUIOBUX HANPSAMKIB: HaNpuKIam, JuIs
aBTOMAaTH3aIlii pecTopaHiB, Kade, milepid, miId aBToMaru3amii KiHo / ¢hoTo CTymii,
cepu po3Bar 1 OXOpOHH 310POB'S.




Koooru Melfa Assista simx Mitsubishi Electric

*Mitsubishi Electric mpencraBuB mepmry cepiro komaboparuBHuX pooOotie Melfa
Assista. Bei TexHoIOTIUHI pillIeHHS OCHAICHI (DYHKITIEI0 BHSBJICHHS IEPEIIKO/ Ha
CBOEMY WUISIXY 1 CyBOPO BIJINOBIAaIOTh MIKHAPOJHUM CTaHJapTam O€3MEeKH II0A0
pobotorexuiku 1SO 10218-1 1 ISO/TS15066. Kpim 1mporo B cepii mpeacTaBiIeHO
cnemianbHe mporpamMHe 3abesrmeueHHs RT VisualBox mis mBuakoi 1 mpocToi
IHTerpailii TEXHOJIOTTYHUX PIIIEHb.

PROGRAM1
ERNE

> xi] pes >
U ) — 100



Koooru Melfa Assista Bix Mitsubishi Electric

[llectuocroBuii  podor RV-5AS-D  mae
BaHTAXOMIAMOMHICTh 5 KijgorpaM. IIporpamne

3a0esneuennss RT  VisualBox  mossoirsie . -
IHTYiTUBHO CTBOPIOBATH MOCJI1JIOBHOCTI . o
omeparlii, 3a0e3neuyroun B3aEMOJIII0 3 1HIITUMHU Y |
MPUCTPOSMH, a caMe 3 KaMepoIo.

*Ha poOoTu30BaHIi pylll BCTAHOBJIICHA ITaHENb =
yIIpaBIIIHHSA, 110 JI03BOJISIE HaBYaTH e
TEXHOJIOTIYHE PIIICHHS pyXaM 1 3allUCyBaTH iX.

Ile mae MOXIUBICTH OOIMTHCS 0€3 MYJbTIB,
HEOOX1THUX JJIS1 IPOMMCIOBHUX POOOTIB.

[laHenp ymnpaBiaiHHS Ma€ MPOCTHM AW3aliH 3 MIHIMAJbHOI KUIBKICTIO KHOMOK JIJIS
CIIPOIIIEHHS €KCIUTyaTallii, J03BOJISSIOYM HaBITh HEIOCBIIUCHMM KOpPHUCTyBayaM B
o01acTi poOOTOTEXHIKM O€3 TMpalll HAIAIITYBaTH CUCTEMY.

*fIckpaBa pi3HOOApBHA CBITJIOMIOAHA MIJACBITKA, JUIS 3PYYHOCTI TMEperisay
po3TalioBaHa Ha pyIli podoTa, 103BOJISE€ 3M1MCHIOBATH MOHITOPUHT MOTO CTaHY.

Car >




Koo6oTu Melfa Assista Big Mitsubishi Electria

*[HTErparopyu MPOMUCIOBUX POOOTIB MOKYTh BUKOPHCTOBYBAaTH MaHIMYJIATOPU CepIi
Melfa Assista 1 mporpamue 3a0esneueHHs RT VisualBox, mo6 30inbmmTé
¢(peKTUBHICT  BUPOOHMIITBA,  3HMU3UTH  3arajibHy  BapTICTb  BOJIOAIHHS
POOOTH30BAaHUMH PIIlICHHSIMH, a TaKOXX 3aJI0BOJIbHUTH HOBI BUMOTH IIOAO BIJCTaHI,
Ha sKiil pOOITHUKM MOBHUHHI 3HAXOJMTHCS B1J BUPOOHMYMX MaljgaH4YMKIB. HOBUHKHU
BXKe JTOCTymHI Ui mpuadanHs i Mitsubishi mmanye mpomarm mo 1000 ommHMIE

KOXXKHOI 3 HUX.



“BionicCobot”

[THeBMaTnuHuii nerkuii BionicCobot € KIIOY0BUM KOMIIOHEHTOM
po6odoro cepenoBuiia BionicWorkplace. Lleti ko6ot siBisie cob6or Mopaenb
JIIOJICHKOI PYKHU. PyXu CTBOPIOIOTHCS CTUCHEHWM TOBITPSIM, IO POOMTH TaKUU
MAHIMyJIATOP JOCUTHh THYYKHM - HACTUIBKH, IO BiH MOXke Oe3rmocepeiHbo i
Oe3MevYHO B3AEMOJISITH 3 JIOABMH. 3acTOCOBYBaHHMU pas3oMm 3 BionicCobot
iHTenextyanpHUit mHeBMOOCTpiB Festo Motion Terminal VTEM, skuit €
Kibep}i3UYHOI CHUCTEMOIO, BiIKPWUBAE AOCOTIOTHO HOBI MOMJIMBOCTI ISl
0e3IMevyHOro CIiBpOOITHUIITBA JOJleil 3 poboTaMu 1 J03BOIsIE KOOOTY
BionicCobot BuKoHyBaTu IIBUAKI, CHJIbHI a00 M'sIKi i 06epeXxHi pyxu.




ISAND COBOT

ISAND COBQOT - 11e:

*YHiBepCasibHe pillleHHs, sike MO)Xe OyTH iHTerpoBaHoO i
BCTAHOBJIEHO Ha BCiX OCHOBHHUX OpeH1ax KOOOTiB.
*OKPEMUN IHCTPYMEHT, TOMY BIH MpAlLIOE€ pPasoM 3
KOOOTaMH, ajie YIPAB/ISIETHCS iHAUBITyaTbHO.
*[IOCTAB/ASIETbCS  SIK B ITHEBMAaTU4YHOMY, TaK 1 B
e/IeKTPUYHOMY BUKOHAHHI.

®naHenp MoXe OyTH TPUCTOCOBAaHHUU IS
6inmpirocti Ko60TOB Ha puHKy, Tomy iSAND COBOT
MOYXHa BUKOPUCTOBYBATH SIK Ha HOBUX, TaK 1 Ha CTapuX
KOOOTax.

Pazom 3 cucremoro ntidpyBanas Flex Trim Bu
MO)XeTe MpalLoBaTU 3 yciMa NPOAYKTaMH, TAaKUMHU SIK
KOMIIO3UT, MeTaJl, JIAaCTUK, epeBo 1 T. [.

3anexxHo Bif 3actocyBaHHs iSAND COBOT
MOXX€  BCTQHOB/IOBATHUCS  SIK 31  3BUYAaWHUM
nutipyBabHUM OapabaHOM, TaK i 3 UUTIPyBaTBHUM

JVICKOM. - ‘ F
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ISAND COBOT

TexHIYH1 XapaKT€pUCTUKH THEBMATHUKU:

Morop:
Bara 6apabaHa: 4 xr MTHEBMAaTUYHUH 6-7
6ap
[HIBuAKICTH
Po6ountii guck: 1UTiPpyBaTBHOTO
D125 MM abo D180 poJIMKa: 100-600 06
MM / XB (3HWDKEeHHH 3
1300 00 / XB)
Po6oumnii 6apabaH: Buganenns nuny:
100 MM 1 10pT D40 MM



Festo Motion Terminal VTEM

[IlHeBMaTHMKa - HeCKJQJHa 1 3py4YyHa TEXHOJIOTISl YIPAaBIIHHA 1
nepemimeHHs. Festo Motion Terminal VTEM no3Bonsie 3pobutu ii 1ie OGibli
MIPOCTOIO 1 THYYKOIO 3a AOINOMOTOI0 NPOTPAaMHUX AOAATKIB, 3JaTHUX peai3yBaTU
$yHKIiT OibII HDK 50 Pi3HMX KOMIOHEHTiB. lle cTajso MOXJIUBUM 3aBASKU
BUKOPHMCTAHHIO OCTaHHIX PO3pOOOK B 00JIACTi IT€30TEXHOJIOTIH i MPOrpaMHOTO
3a0e3meyeHHs.

Tak camo, sik cMapTdoH mepeBepHYB PUHOK MOOITBHUX KOMYHIKaIii
6inbIn TecsaTH pokiB Tomy, Festo Motion Terminal mo)ke my>ke BIUTMHYTH Ha PUHOK
aBTOoMaTm3alii cporomHi. HoBuit merton iHTerpauii ¢QyHKIiH 3 TpOrpaMHUMH
JOJATKaMU 3JaTHUM CIIPOCTUTH MPOLIeC CTBOPEHHS MAUIWH 1 YCTaTKyYBaHHSI NPU
BUKOPHCTAaHHI BCbOTO OZHOTO KOMITOHEHTA.




HoBui cxBart 1 KOOOTIB

Jlioqu 1 pob6oTtu OGimbIn TiCHO
CIiBIPaLIOI0Th B 0bsacTi norictuku. Tomy
kommnaHis J. Schmalz GmbH po3po6una
pillleHHST I 3axBaTy, sike 3abe3medye
Oe3reyHe CcImiBOpamo cuctemu JlroguHa-
Po6or (MRK) 3aBasku yHiKaJbHOMY
AU3alHY IPOAYKTY.

CxBat Cobot BojOfi€e IMPOKKMM CIIEKTPOM 3aCTOCYyBaHb B 00/acTi
BHYTPILIHBOI JIOTICTUKH, BIH MOX€ 3aCTOCOBYBAaTHUCSA B MaKyBaJIbHOI JIHII 1
3a0e3MevyBaTy HaZiliHe 3axXOIUIEHHS i MepeMillleHHsI ToBapy. BHUKopHCTOByOUM
BAKyYMHY TYOKy B SKOCTi 3arapOHOI TMOBepxHi, NPUCTPi MOXe HaJilHO
YyTPUMYBaTU KapTOH, KOPOOKW, BUPOOM 3i CTPYKTYpOBaHOI ab0 HEPiBHOIO
MTOBepPXHEIO Barow 10 BOCbMU KUIOTPaMiB. 3aBISIKU YHIBepCa/JIbHUM BIaCTUBOCTSIM
3aCTOCYBAaHHS BiH TaKOX JIETKO IHTETPYETHCS B CepelOBUILE aBTOMATU3All1l.

P




HoBui cxBart 1 KOOOTIB

Ko6oTu BHCyBarOTh MeBHi BUMOTH [JIsI CBOIX CHUCTEMHUX KOMIIOHEHTIB:
BOHM MOBUHHI OyTH JIETKMMH, TaK SIK, HAW4YACTillle, MAlOTh Oi/bIll HU3bKiI POOOYi
HABAaHTA)KEHHS,, A TAKO)XX He TOBUHHI TNPEJCTABISATH HeOe3INeKy s JIoJei.
Schmalz BpaxoByBaB 1ie mpu po3po6ii HoBoro cxBaty Cobot. 3aBasiku 30i/IbIIEHHIO
KOHTAKTHOI MOBEPXHIi 1 3MEHIIeHHSAM YJAaPHUX HAaBAaHTAXXEHb 3aXBaT 3aJ0BOJIBHSIE
Bumoru ISO TS 15066, cTraHmapTy A/ CIHiBOpAll MDK JIOABMH 1 CHIIBHUMHU
MIPOMMC/IOBUMHU POOOTaAMHU.

3axoTJIeHHSI Ma€ MOJY/IbHY KOHCTPYKIIi}0, TOMy MOT0O MO)XHa JOTOBHUTH,
HANPUKIIAZl, eHepro30epiraloumM eXeKTOPOM abo iHTeeKTya/lbHUM BaKyyMHUM
repeMruKavdeM JJis1 KOHTPOJIIO MPOLiecy.

Y cydacHuX peanisix MeXa MK Py9HOI0 POOOTOI0 i poOOTaMHU CTUPAETHCHI.
Cxsat Cobot Biz Schmalz e nmpocrte, edpekTrBHe i Ge3neuHe pileHHsT MpobIeMU
CIIJIbHOI B3a€EMO/Ii1 Mi>K MeXaHi3MOM 1 JTIOJJUHOIO.
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IlepeBaru BUKOPUCTAHHA KOOOTIB 3i
cxBaToM Schmalz:

o 2 Hemae HeoOXiZHOCTI YCTaHOBKY 3aXUCHUX
755 Lergats Gap'epis;

Ocepenok 3 poOOTOM 3aiiMa€ MeHIIIe MiCIIs;

4 - S “
Al % MeHie miciist - meHie nuiy. Lo e 3Hauymum

-

#:1 Jaxropom A1 xap40BUX BUDOOHULTB.
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Koncrpykuis cxpary Schmalz:

(1)

2)

(4)

MopynpHn# CXBaT 3 KOPITyCOM, HaIPyKOBaHOMY Ha 3D npuHTepi:
*@anieBe 3'emHaHHA (1) MAXOAUTH /151 Oi/TBIIOCTI KOTAOOPAaTUBHUX POOOTIB;
*BOynoBaHuii BaKkyyM-reHepatop (2) uyepe3 eHeprosbepirarodi eXeKTOpHiI Momysi
SEP;

['Hy4Ka ylIi/IbHIOBa/IbHA r'yOKa 3 KJIEMKOIO TUTIBKOIO a60 BaKyyMHi IMPHUCOCKH (3);
*Bakyymumii Bumukad VSi (4) o/ CHCTEeMHOTO MOHITOPHHTY;
[Tigx/IFO9eHHS CTHCHEHOTO MOBITPs (6) i eleKTpuyHe MmigKI0YeHHS M12-8 (5).



HoBi npoaykru

Kommnanist OnRobot, 1m0 yrBopuiacs misixom 37UTTSI TPhOX MDKHAPOIHUX
niznmpuemctB On Robot, Optoforce i Perception Robotics mpeacTaBuia cBoi mepiiri
npoayktu. Pipma nJlaHye BUMTH HAa CETMEHT PUHKY, SIKUH CTPIMKO PO3BUBAETHCS, 3
DOATKOBUMU YaCTUHAMM ISt pOOOTIB B IKOCTi €JMHOTO BUPOOHUKA.

Taki mpoxykru sik "Gecko Gripper”, "Polyskin Tactile Gripper”, "RG2-FT i ix
TeXHIYHi IMOC/TiJOBHUKH, a TAKOX JiHiiKa ceHcopHux npoaykriB" HEX ", 3acHoBaHO1
texHonorii OptoForce, BiZKpUioTh HOBi cpepu 3aCTOCYBAHHS IS KOMIUIEKTYIOUMX
MeXaHi3MiB J1Jist pOOOTiB i 3pOOIATH iX Oi/IbII IEFTKUMU B 3aCTOCYBaHHi.




IHHOBAIIIVHI XanaJbHi eJJeMeHTH Po0OTIB 3
TexHoJsiorissmu Gecko i NASA.

[IprHIIMTIOBO HOBY 006J1aCTh 3aCTOCYBAHHS /ISl €/IEMEHTIB POOOTOTEXHIKHU
npornonye texHosorisi "Gecko Gripper'. MexaHiam 3 ¢yHKIier0 3axoruieHHsT OyB
po3pobsieHHnii B paMmKax craprtamny Perception Robotic - momepegnuka OnRobot.
HaTxHeHHSM A/151 BYeHUX NOC/TY)>KUB IPUPOAHUIM MPUHLIMII YilIKOTO 3aXBaTy KIHIIBOK
AIPKU-TeKOHA. Mi/fIbHOHM HAUAPIOHININX BOJOKOH TOMIIAIOTHCS Ha KiHII
MPUCTPOIO, YTBOPIOIOYH TMOTY)XHUI edeKT npuaumnaHHs, abo edexr Bau-/ep-
Baanbca. [lns texunonorii "Gecko Gripper’ OnRobot BukopucToByBanu mitleH3iiHY
po3pobky Big NASA Jet Propulsion Laboratory (JPL) i mompaiitoBanu ii 70 TOTOBOTO

PUHKOBOTO IIPOAYKTY. i \
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IHHOBAIIIVHI XanaJbHi eJJeMeHTH Po0OTIB 3
TexHoJsiorissmu Gecko i NASA.

Hapanus HaMOiIbIIOT  YYTIHUBOCTI
KOMIIOHEHTaM poOoTa.

"Polyskin Tactile Gripper" Big Perception
Robotics. TexHonoriyHe pilleHHsT 3acHOBaHe Ha
3IiMICHEHHI YyT/JIMBOTO 3axOIUIeHHs: 00uIBa
Masblid 3axXOIUIIOI0YOT0 MeXaHi3My OCHalleHl
CHCTEMOIO LIEHTPYBaHHS, @ Ha KIHYMKax MaJbliiB
pO3MillleHl YYT/IWBI CeHCOpU. MexaHI3M Moxe
TOYHO PO3II3HAaBAaTU CTPYKTYPY 3aXOIUTIOBAHOIO
npegmMeTra 1 peryamoBaTH pyx 3axoruteHHs. i
BJIACTUBOCTI € Oe3IepevyHor0 IepeBarow Ipu
poboTi 3 YymMBUMHM ab0 He3BUYANHUMH
npeametramu. Texnomoris  "Polyskin  Tactile
Gripper” Tak camMO TIOEIHYETHCS 3 POOOTAaMU Bif
Universal Robots i Kawasaki.




~~ BUAPOBHHUIUTBO KOBOTIB

* BupoOHHIITBOM KOOOTIB ChOTOJHI 3aliMarOThCsA TakKi BedWKl koMmaHii, sik ABB,
Kuka, Fanuc, Yaskawa, a Takox “mononi” Bupoonuku. Kinova, Rethink Robotics,
Franka Emika, Rozum Robotics.




BUPOBHUIITBO KObBOTIB

Techman Robot (TM Robot) - € mouiparoro kommaniero Quanta Computer Inc.,
HaAMOUIBIIOT B CBITI KOMMaHii-BUpOOHMKAa HOYyTOYKiB. Y poborie TM Robot €
IHTENEeKTyallbHa BOy/JOBaHa Bi3yajdbHa CHUCTEMa, sIKa 3aliMa€e CBOE€ MICIE Ha
Cy4acHOMY CBITOBOMY puHKY. KommaHis npoBoauTh €(PEKTUBHHUI BUPOOHUYMI
IpoIeC BiJ JOCTIIKCHHS IPOAYKTYy, po3poOku 1 BupoOHuITBa. Techman Robot
BiJTOMi CBOEIO BUCOKOSIKICHOIO pemnyTaiiero “3pobneno B Taiteani”. TM Robot crama
JIPYTrUM 3a BEJIUYMHOIO OpEHIOM K0JIabOpaTHBHUX POOOTIB B CBITI BChOIO 3a TPHU
pokd 3 MOMEHTy cBoro 3acHyBaHHs B 2016 poui. IIITab-kBapTupa KommaHii
3HaxonuThcsi B TaiiBaHi 1 Mae Ouiblie coTHi auctpuO'totopiB 3 Kurtaro, €Bpornu,
Snonii, IliBmennoi Kopei ta IliBmenHo-CximHoi Asii. TM Robot mnocriitHo
po3iuproeTbes 1 Mae kinbka ¢uiid B [llanxai, Kurai, Ilycani 1 kiibka 3apyOiKHHX
odiciB HpO,Ha)KiB, po3ramoBanux B Yanma, [llenpuxeni 1 YyHITiHI.




Techman Robot (TM Robot)

TM Robot mnocraBnseTbcss 3 BOYIOBAaHHM AamapaTHHM  3a0e3NevYeHHSIM
TEXHIYHOr0 30py 1 IHTETPOBAaHMM MPOTPAMHUM 3a0€3MEUEHHSIM [JIs1 30py 3
iHTepdelicom JoauHa-MamnHa. Bin mae Taki ¢QyHknii, sk migdip d¢opmnu,
34UTYBaHHS mITpUX-koay i QR-koxy, po3mizHABaAaHHS KOJIbOPY, PO3MiZHABAHHS
TeKeTy 1 T.71. KoOOTH JIeTKO HaNlalTOBYIOTHCS 3a JOMOMOIOK BOYJOBAaHOTO HAOOpPYy
THCTPYMEHTIB sl TPOEKTYBAaHHS POOOTIB.




MeToau po3mizHaBaHHS 00'€KTIB B Kapi

CermenTars
300paxeHb

-IIPOCTOTA B BUKOPUCTAHHI1
- IBUJIKE HABYAHHS

- CTilika poOoTa B pasi
MaciTaOyBaHHS 1 3CyBY

- BUCOKA YYTJMBICTh JI0 3MIH OCBITJIICHHS CLICHU

[Tommyk 3a madi10HOM

- BUCOKa TOYHICTh TP CTATHYHUX
00'ekTax 0JHaKoBOiI (hopMu

- HeCTIiKa po0oTa mpu MaciTadyBaHHI1, 3CyBi,
MOBOPOTY 300paKeHb

JlerexTyBaHHs
XapaKTEpPHUX O3HAK

- IHBap1aHTHICTh 10 MaJMX MOBOPOTIB,
1 10 3M1HH OCBITJIEHHS CLIEHU

- CKJIQJTHICTh PO3ITi3HABAaHHS 00’ €KTIB 1110
ITUHAMIYHO BUAO 3MIHIOIOTHCS

Kareropianbue
pO3IMi3HaBaHHS

- BUCOKa IIBUIKICTh MOIIYKY 00'€KTIB,
HalKpaua cepes po3nIsIHyTUX
T1IXO/IB SIKICTh PO3ITi3HABAHHS

-TpUBAJIMI Yyac HaBYaHHS, MOTpeda y BETUKIN
KUJIBKOCTI 300pakeHb IIyKaHOTO 00'€KTa AJis
(opMyBaHHSI HABYAJIbHOT BUOIPKHU

- CKJIQJIHICTh B HaJIAIITyBaHHI 1 IepeHaBYaHH1




TEXHOJIOI'TA mammuHaHOIO 30pY |
KOOOTH

Cyuachi [IP 3a3BHYail OCHANIyIOTHhCS TMEBHOI KUIBKICTIO JaTYUKIB, SIKI CIIyXaTb,
HaAIpUKJIAJ, JJIs BUSABJICHHS 3aTHCHYTUX JieTajed abo HerailHoi 3yNmUMHKHA poOoTa B
pasi HeOe3neku 3ITKHeHHA. OHaK TpaJulliiiHI JaTYUKA HAJAal0Th BEJIbMU OOMEXKEHY
iHpopmarrio, Toal K cucTeMH 3 (YHKIISIMH OOpOOKM 300pa’keHb MNPOIOHYIOTh
Habarato OUIbIIE MepeBar 1 3MaTHICTh OTPUMYBATH 1 aHaII3yBaTH 3HAYHO OlJIbIIE
naHux. PoOOTH 3 TEXHOJOTISIMM MAIIMHHOTO 30pY aHAII3yIOTh OTPUMAaHI BiJl KaMEpH
300pakKeHHs, 110 J03BOJSE iM ICTOTHO €()EKTHUBHIIIEC MPUHAMATH PIMICHHS 1 TOYHO
pearyBaTy Ha HecIojiBaHi cutyaiiii. [le Hag3BU4YaitHO BaXXJIUBO, 0COOIMBO B CEIMEHTI
TaK 3BaHUX KOOOTIB — “K0J1a00paTHBHUX POOOTIB”, sIKI po3poOJiEHI I CHLIBHOI
po0OTH Oe3IMOCepeIHRO 3 JIIOIBMU 1 HE OCHAIIYIOTHCS 3ac00aMU 3aXHCTY, B 3B'S3KY 3
YUM TONEPEPKCHHSI HEIIACHUX BUIIAJIKIB € TOJIOBHUM IMPIOPUTETOM, 10O YHUKHYTH
Oy/Ib-SIKOTO PH3UKY IS 3A0POB'S JTIOAUHHU. SKIO K POOOT MOMIKOAUTH PoOOUy
3aroToBKy a0o0 1HII 3aco0M aBTOMAaTM3allii B Pe3yibTaTi HENPAaBUJIBHUX PYyXIB, 1€
CIIPUYMHHUTH BUCOKI BUTpATH 1 TPUBAJIWU MPOCTIA. Y TaKUX BHUMAJKaX CUCTEMH Ha
0a31 KaMep TaKoXX JOMOMOXKYTh MIABUIIIUTH HAAIHHICTh POOOTIB.




TEXHOJIOI'TS mammmaHoOro 30py i
K000TH

Kpim 3ano0iranHsi HeOakaHUX CHUTYyallii, ocHaileHl “3opom” IIP mpomnonyoTs 0e3miu
IHIIKUX nepeBar. BOHU CHpusitOTh MiIBUIEHHI0 THYYKOCTI TEXHOJIOTIYHUX MPOoLeciB
(TII), ockibKM Ha OCHOBI PE3YyJBTATIB aHali3y 300pa’keHb 3AIUCHIOETHCS TOYHE
yIpaBlIiHHA pyxamu pooOota. be3 cucremu o0poOKH 300pakeHb pPOOOT MOXKE HE
BIIOPATUCSI HABITh 3 MPOCTUMH 3aBJAHHSIMH, TAKUMH SIK 3aXOIUJICHHS JETaJeH, SKIIO
JeTaJIb 3HAXOJIUTHCA 3a MEXaMH 3aJ]aHOTO MICIS pO3TalllyBaHHS, /e POOOT CIOYaTKy
MOBUHEH 11 3a0patv. Y OUIBLIOCTI BUMNAJKIB 1€ HE mpolieMa s poOOTH30BAHOI
CHCTEMHU 3 TEXHOJIOTIIMH MAIMHHOIO 30PYy: KaMmepa (Pikcye 300paK€HHS HETOYHO
PO3MIIIEHOT JIeTall, B XOAl IMOAAJBIIOTO aHajli3y 300paXeHHS BHU3HAYAETHCS
BIAXWJIGHHS BIJI 3aJaHOrO TIOJOXKEHHS, IIICIsS 4Yoro ckoperoBani 2D- a6o 3D-
KOOPJAMHATH TEPEeJaloThbCsd B KEpPyHUy CHCTEMY KoOOTa. 3alie’KHO BiJi OOMEKEHb
TEXHOJIOTIYHOTO MPOILIECY, L€ METOJI rapaHTy€e OE3MOMUIIKOBE 3aXOIJICHHS 3ar0TOBOK 1
nerajge. HaWckmaaHimyM 3aBHaHHSIM KOOOTIB BBaXXKA€ThCS BUIAJICHHS [cTajIEd 3
OyHKepa: IS 3aXOIJICHHS POOOTOM HEpPO3COPTOBAHUX AceTanei 3 OyHKepa IOTpiOHI
CKJIQJIHI CUCTEMH MaIIMHHOTO 30py. BOHM BIAMOBIaIOTH 3a BUSBICHHSA HACTYITHOI
JAeTall JJIs 3aXOIUJICHHS, TOYHE BU3HAYEHHS MapaMeTpiB 1i mojiokeHHs B 3D-ysBiIeHHI 1
nepenady i€l iHdopmarii podory. Buxoasuu 3 HUHINIHBOTO PIBHS PO3BUTKY
TEXHOJIOT1H, 115 3a/1a4a B OUIBIIIOCTI BUIAJIKIB Oysia O HEpO3B'sI3HOI 0€3 BUKOPUCTAHHS
CUCTEMHU 00POOKH 300paKeHb.




TEXHIYHUU 3IP

CucreMH TEXHIYHOIO 30pY:

KopucTtyBarucsi cucreMaMy TEXHIYHOTO 30pYy 3pYy4HO, MPOTE iX HE 3aBKIU JIETKO
IHTerpyBatu. TpyAaHONIl 3a3BMYali BUHUKAIOTh KOJIM CIpaBa JIOXOAUTH [0
KaIOpyBaHHS a00 aBTOMAaruyHOl KOPEKI[li KEepyruoi MporpaMu Ha OCHOBI
OTpUMAaHUX JaHuX. Ha ChOTrOAHINIHIN JACHb TUIBKK JEKUIbKa BUPOOHMKIB KOOOTIB
IHTETPYIOTh CIIPOIIEHI CUCTEMHU TEXHIYHOTO 30pY.

Cucrema 30py, BCTAHOBJICHA HA MAHIILYJIATOPI

BukopucToByeThCs, OO MEPEKOHATUCS, 110 CXBaT BAAJIO TpuMae 00'ekT. Ll QpyHkIis
Oyle IyX e KOPUCHOI, SIKIIO 3aXOIUICHHS OyAe MpalioBaTh 3 00'€éKTaMH PI3HOI
dopmu. SckpaBuil mpuKIaA TAKOTO IMAXOAY peali3oBaHUM B poOOTI Sawyer, Ko
0e3Mmocepe/IHbO HaJl CXBATOM PO3TAIIOBAHUMN JAaTYUK IS BU3HAYEHHS (DOpMH BUPOOY
1 1Oro HasIBHOCTI.

Iepudepuunuu 3ip
JlaHa cuctema OayeHHs 3a3BMYail BCTAHOBJIIOETHCS Ha 'TOJOBI" poOoTa ab0 B 30HI
JTOCSHKHOCTI MaHIMyaaTopa. SIKmo JiroauHa migiiae 3aHaaTo OJu3bKO 0 MPUCTPOIO,

CHUCTEMa MOYKE€ aBTOMATUYHO 3HU3UTHU MIBUJIKICTH POOOTH poOOTa 200 3yNMMHUTH MOTO
30BCIM, 1 BITHOBUTH PYX ITiCJIs TOTO, SIK JIFOJMHA Bijliie Ha O€3MeUHy BiJICTaHb.




Techman Robot (TM Robot)

3a3Buuaii Ha TM Robot BuKOpHCTOBYETHCS MpoMucI0Ba kamepa Basler. Kamepa
Basler blaze e mosHicTio BimkamiOpoBanoro 3D-kameporo Ha 0a3i 9acoIpoOJITHOI
TEXHOJIOTIi 3 IHTETPOBAHOIO OINTHYHOI cHucTeMor 1 iHTepdeticom GIgE. 3 ii
JOTIOMOTOI0 MO)KHAa MOMEHTAJIbHO OTPUMYBATH TPUBUMIPHI 300pa’K€HHS CLEH 1
00'eKTIB 0€3 yyacTl PyXOMHX MEXaHI3MIB, TaKUX SIK Ja3epHI CKaHEPHU. 3aBIsSKU
IIbOMY KaMepa BIIPI3HAETbCA OCOOJMBOIO HAMIMHICTIO 1 IIAXOAUTH  JJIs
3aCTOCYBaHHSI B CaMHMX pI3HUX 001acTdX, B TOMY YHCIl B POOOTOTEXHIIIL,
aBTOMAaTHu3allli BUPOOHHUIITBA, JOTICTUKM Ta MEAUIMHI, a TakKoX Yy 0ararbox
HanpsAMKax  peamizamii  koHnenuii  “Po3ymHe  mignmpuemcTBo”.  CydacHuu
cBiTIOUYTIUBHIA ceHcop Sony DepthSense ™ [MX556, skuMm oOimagHaHa Kamepa
Basler blaze, 3abe3neuye oTpumaHHS 3HAYHO OUIBII TOYHHX 1 JOCTOBipHHX 3D-
300pa’KeHb.




Techman Robot (TM Robot)

[IpuHIIMIT BUMIPIOBAHHS TMOJSATa€ y BHU3HAYEHHI 4Yacy, 3a SIKMH CBITIO IOKPHUBAE
BiICTaHb BIJ JKepesla CBiTiIa a0 00'ekTa 1 Hazaa g0 kKaMmepu. Uum Ounbina Iis
BiJICTaHb, TUM Oi/IbllIe Yacy Ha Iie BUTpadaeThcs. CrpalibOByBaHHS JKepelia CBiTia 1
3MOMKa KaJpy CHHXPOHI30BaHI TaKUM YMHOM, IO BiJICTaHb MOXXHAa BU3HAUYMUTH 1
pO3paxyBaTH Ha OCHOBI JJaHUX 300pakKEHHS.

=

cTOYHUK cBeTa




ITEPEBAI'M ta HEJIOJIIKHA
Kkamep Basler

VYci nani mpo 00'eKT 30epiraroThCs OAHOYACHO, TPOIIEC CKAHYBAHHS BIJICYTHIH.

Bucoka mBUAKICTh 3HOMKH.

[TapanensHuii 3anuc 2D- 1 3D-1aHux K € AMHOTO 300pakeHHSI.

Bucoka posainbsHa 31aTHICTh 2D-300paxkenHs (X /Y).

KomrmakTHa cucrema 6€3 pyXoMUX KOMIIOHEHTIB.

Xopolill pe3yJIbTaTh 3MOMKH MPU CIIA0OKOMY OCBITJICHHI.

Hermkimmsl mid ouen.

BiaCcyTHICTh BUMOT 10 CTPYKTYpH 00'€KTa a00 MOT0 KOHTPACTHOCTI.

[Ipu HAIBHOCT1 JOCTATHLOIO SICKPABOTO JKEpelia CBIT/Ia 00'eKT MOXKe IlepeOyBaTH Ha
3HAYHINA BIJICTaH1 BiJ KaMEpH.

Husbka 3arajgbHa BapTICTh CUCTEMU.

MoknuBICTh pOOOTH B PEKHUMI PEATIHLHOTO Yacy.

CnaOk1 pe3yJbTaTi 3HOMKH J3EpKAIbHUX ITOBEPXOHb a00 MOBEPXOHb 3 BUCOKOIO
3JIaTHICTIO JI0 B1IOOpake€HHs (MaJONPHIaTHUX MTOBEPXOHbD ).

Bucoka 4y TIuBICTh 10 PO3CISIHOTO CBITJIA 1 OaraTonpoMiHHOI IHTEphEepeHITii.

TouHiCTh HE TIEPEBUIIYE IEKITLKOX MIIIMETPIB.



TEXHIYHI XAPAKTEPUCTUKNAU
AeAKNX KOOOTIB

KooOot

YuMi
(ABB)

Panda
(Franka
Emika)

LBR
(KUKA)

Oco01MBOCTi XapaKTePUCTHK

KoGor Mae nmaryuku, $Ki JIO3BOJIIIOTH HOMY
BHU3HAYaTH 0COOJIMBOCTI pOOOUOTO MPOCTOPY;
HasBHA KaMmepa JJisi KapTyBaHHS HABKOJUIITHHOTO
CepeoBUIIA 1 BUSIBJICHHS OIEpaTOPIB.

BuicokouyTiuBi 1 yHIBEpcalibHI poOOTH;

MaroTh BOyOBaH1 JaTYMKH KPyTHOTO MOMEHTY Ha
CEMHU OCHIX;

Haigemesm kobotn Ha puHKY (Menme 10000
€BPO)

Butpumyrors HaBaHTaXeHHS BiJ 3 KT 10 14 KT
MalOTh JATYUKH KPYTHOTO MOMEHTY Ha KOXKHIH
oci;

HOro  MOXKHa  BHKOPHUCTOBYBaTH,  IPOCTO
HAIpaBISIIOYA BPYYHY 1 / a00 BUKOPHCTO-BYIOUH
IUTaHIIeT 3 TpadiyHuM iHTEepdercoMm;

JUIsi  3yNMHKM ~ Ko0OTa  JOCUTh  MPOCTO

JAOTOPKHYTHUCA 1O HHOI'O PYKOIO.

Buxopucranus

Taki k0OOTH BUPILIYIOTh 3aBJaHHA IO 301pii
JpIOHUX JeTaneil B eJeKTPOHIIII.

BHKOHYIOTh 3aBJIaHHS 1O KOHTPOJIO 1 SIKOCTI
(uinm, ceHCOpHI €KpaHW), Ta 3aBIAHHS IO
YIaKOBIIl (HAITOBHEHHS 1 3aKPUTTS KOPOOOK).

Bin crierianbHO po3poOaeHuit 1uIsi BUPIICHHS
3aBJaHb MO 301pIli B 00JaCTl €NEKTPOHIKH, TS
mmajaeTu3arii, HiAroTOBKU 3aMOBJIEHbD.




TEXHIYHI XAPAKTEPUCTUKNAU
AeAKNX KOOOTIB

KooOot

Gamme CR
(FANUC)

La gamme UR
(Universal
Robots)

SIA series
(Yaskawa
Motoman)

Oco01MBOCTi XapaKTePUCTHK

3ajekHO  Blg Mozeil, I
migiyiMaru Big 4 xr o 35 KT
MarOTh M'SKE TYMOBE IMOKPHUTTS;

KOOOTH  MOXYTb

Icnye 3 Tunu 6-0CchOBUX MIAPHIPHUX KOOOTIB,
BaHTAXOIT IHOMHICTE Big 3 Kr 10 10 kr;

MaroTh BiJTHOCHO HEBEJIMKY Bary;,

PO3MipH J03BOJISFOTh BCTAHOBIIOBATH iX Ha CTOJI;
JOCTYIHI JIOJIaTKOBI OIIIIi: JAaT4YUKH KPYTHOTO
MOMECHTY, «4yTIUBE» OKPUTTS.

7-BiCHUHM MaHIMyJSATOP;
JaTYMKA KPYTHOTO MOMEHTY Ha BCIX OCsX
JIO3BOJIIOTH poOOTOBI aJlarTyBaTUCS 110

HaBKOJIMITHBOI'O CCPCAOBHIIIA.

Buxopucranus

Haiimenmni ko60tu (4 Kr) BUKOPUCTOBYIOTHCS
JUTSL pyYHUX pOoOIT B 0OMEKEHOMY MPOCTOpI, a
TaKOXX MOXKYTh OyTH 3adiKCOoBaH1 Ha CTiHI 200
Ha CTel.

Haiioinmpmn  kobot (35  KIr)  MOXKYTh
BUKOPHCTOBYBATUCS ISl BUKOHAHHS 3aBIaHb 3
BAXKUMHM  BaHTaXaMHd, a TakKoX JJid
TEXHIYHOTO OOCIIyrOByBaHHs 1 mMajeTu3amii
MAalIuH.

BuxoHytoTh omeparii 3 JWTTS TiJ THCKOM,
KOHTPOJIOIOTh  SIKICTh TOBapy, BUKOHYIOTh
M1IHOMHO-TPAHCIIOPTHY (PYHKIIIIO, CKJICIOIOTH,
3BapIOIOTh, YITAKOBYIOTb.

BukonytoTs 30ipKy Ta KOHTpOJIb JeTajel, a
TaKO)K MarTh (YHKIII 3aBaHTKEHHS Ta
PO3BaHTAXEHHS.




IIEPEBAI'M KOBOTIB
NOopiBHAHO 31 3BH4auHuMu I1P

Ilorenmiaa KkoOOTIB MOJSTae B MPOAYKTHBHOCTI Ta e(eKTUBHOCTI: BOHU
JIONIOMAraroTh JIIOISIM BUKOHYIOTh TIOBTOPIOBAHI, HYJIHI, BUCHAXIIUBI, XBOPOOJIHUBI i
HeOe3neyHi 3aBnants. Oneparop MOKe CKOHICHTPYBATUCSA HA BUKOHAHHI HAWOLIBII
KBaTi(p1IKOBAHUX 3aB/IaHb, 1110 MOKPAIIY€ KIHIEBY SIKICTh BUPOOHHUIITBA..

Ko6oTH mIBHIKO BCTAHOBJIIOIOTHCS I IPOrPaMylOThCS.

Ha BigmiHy Big Baxkux cramioHapHux [P xko00TH MOXYyTh NepeHamnpaBJIATHCSA
OIepaTopPoOM 3 OHOI0 3aBJAAHHS HA iHIIe 0e3 mepenporpaMmyBaHH.

Ko6oTu npaumoiots 0e3 3axucHoro 6ap'epy.

Bonn [leI]IEBllll spuyaiiaux IIP (uinm Bim 10 000 eBpo), TOMYy HigXomsTh IS
KOMITaHil 3 HEBUCOKHUM OIOPKETOM, Oa)KarOuMX aBTOMAaTH3yBaTH IICBHI 3aBIaHHS.

BrpoBapkeHHs: KOOOTIB J103BOJIsiE 30eperTH eproHOMiYHICTHL po004oro micusi Ha
KOJIMIITHBOMY PIBHI.

Ko0oTHn He CTaHOBJIATH HeOe3MeKH IJIsi PO0OTH MOPYY 3 JIOAMHOIO.

KoboTn Takox MawTh TIIepeBard IMOPIBHAHO 3 TMOBHICTIHO aBTOMAaTH30BAHOIO
BUPOOHUYOIO CHUCTEMOIO: BOHM OWJIbII YHiBepCAaJIbHi, a 3HAYNTH, ANANTYHTHCHA 10
3MiH Y BUPOOHUUTBI.
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OuiHKa pUHKY POOOTOTEXHIKHA
KOHCAJITHUHIOBOIO KOMITIaHI€I0 Tractica
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Ha cborojiHi cepeiHs BapTiCTh KOJa0OPAaTUBHOTO poOOTa CTAHOBUTH MPUOIU3HO 24
TUCSY1 JT0J1apiB, 1 3a MPOTHO3aMHU JI0 2020 Bona mosxe 3um3uTUCs A0 10 Tucsu momapis. Ak
BHCHOBOK pOOOTH, SKI MOXYTh NMPAIIOBATH TOPYY 3 JIONbMH, IEPEBEPHYTE CBIT
POMHCIIOBHX poOOTIB 1 aBTOMaTH3allii, CTABIIN JOCTYITHUMH OararbOM MaJIM 1 CEpeTHIM

KOMITaHISIM.



[y100a1bHA PUHKOBA BAPTICTH
K0/1a00paTHBHOI POOOTOTEXHIKH

[mobGanpHUil  pUHOK  KOJIAOOpAaTUBHUX
pobOoTiB Oyne IHTEHCHMBHO POCTH B HaHMOMMK4I
POKH. Yy JIOCJIIIKEHH], MIPOBEICHOMY
a"HaitTnuHoro (ipmoro MarketsAndMarkets mpo
PO3BUTOK PHUHKY KOJUTaOOpaTiBHOTO  POOOTIB
naetecs, mo g0 2025p. iHBecTHIii B 110 cdepy
OynyTh 301IbIIIEHI B KiJdbKa JIECATKIB pa3iB - 3
$373 mun o $12,3 mapa. Yactka puHKy 3pocTae
yepe3 I1oTpeldy MIANPUEMCTB B aBTOMaru3allii
CBOIX IPOIIECIB, @ TAKOXK B HACIIJIOK 3pPOCTAIOUOT0
nediuuty podo4oi CUJIM Ha PUHKY Tpalli.

JI71s1 Majioro Ta cepeHbOro O13HECY MPUI0AHHS TPAAUIIMHUX MPOMHUCIOBUX POOOTIB
e 3aHaJATO BeJMKAa 1HBECTHIIIS, KOJIAaOOpaTuBHI pOOOTH, HABMNaKH, € JOCTYIIHOIO
aJbTEPHATUBOIO. Y TOH K€ Yac, 1l poOOTH Jy>Ke IPY>KHI 1 MIPOCTI B YCTAHOBIII 1 iHTErpallii B
iCHyroui  BUpOOHMYI Tmipolecu. Takok  BUpiIadIbHUM  (QakTOpoM Mpu  BHOOPI
KOJJTA0OpaTiBHOTO poOOTIB BHUCTYyIA€ iX abOcomtoTHa Oe3neka. OcobnuBa OyqoBa KOOOTOB
JI03BOJISIE IM ITpaItoBaTH B Oe3mocepeHii OJU3bKOCTI 31 CBOIMHU KOJI€raMH-II0IbMHU.




[y100a1bHA PUHKOBA BAPTICTH
K0/1a00paTHBHOI POOOTOTEXHIKH

«KonabopatuBHi poOOTH CTalOTh BCE OUIbII 3arpeOyBaHUM PIIICHHSIM IS
TIPOMHMCIIOBOT aBTOMATH3allii. [X OCHOBHa TepeBara - MOPiBHAHO HHM3bKa 3aKyIliBeJbHa IiHa,
JOCTyMHA JUIsi Majioro 1 cepenHboro Oi3Hecy. [lpu 1bOMy MOBEpPHEHHS 1HBECTHIIIN
BIJIOYBAETHCS YK€ IIBUIKO», - 3a3HAUMB JUPEKTOp 3 mponaxy B LlenTpanpHiii 1 CxigHil
€spomi Universal Robots ITaeno besyikuii.

3rigHo 3 npocaimkenHsMm MarketsandMarkets wacTka nponaxkiB Ko1adOpaTiBHOTO
POOOTIB 3 KOXKHUM POKOM OyJie 3pocTaru. 3riJIHO aHAII30BaHUX JAHUX, 00CSAT PUHKY 3pOCTE 3
$710 M B 2018 p mo $12,3 miapa mo 2025 p.. 3 KOKHUM POKOM CETMEHT KOJIa0OpaTHBHHX
po0OTIB 30UIbIIY€ETHCS B cepenHboMy Ha 50,31%. AHaMITUKHU MOB'SI3YIOTH 1EM Bpa’karouuii
PICT TOJIOBHUM YHMHOM 3 O€3MepeyHUMU NepeBaraMyu K0OOOTOB, BKJIIOYAIOYH, CEpeJl 1HIIIOTO, 1X
HU3BKY BapTIiCTh 1 MIBUJKY OKYMHICTh, IO OCOOJMBO AKTYyaJIbHO JJISI MajJoro i CEpeaHbOTO
0i3Hecy. Bucokuili iHTepec A0 KoOJaOOpaTUBHOI POOOTOTEXHIKM OOYMOBJICHHH TaKOX
3pOCTalOUMM CTYNEHEM aBTOMATH3allli B yCIX rajgy3siXx MPOMHCIOBOCTI, 10 O€3M0CepPeIHbO
noB's3aHo 3 [HaycTpiero 4.0.




KOTHITUBICTUKA TA
NITYYHUU IHTEJIEKT

KorniTuBicTuka (kormiruBHa Hayka) (ar. COgnitio — mi3HaHHSA) — HayKoBa
UCIUILIIHA, 00'€éKTOM BHUBYEHHS SKOI € ONHUC, HNOICHEHHSI, a 3a HEOOXITHOCTI 1
MOJECJIOBAHHSI  MEXaHI3MIB  JIIOJCHKOTO,  TBAPMHHHOIO  a00  IUTY4YHOIO
NMpouecy MHCJEHHSI, TaKk 1 3arajoM Oydb-iKOI CKJIaJHOI CUCTEMHU OOpOOKH JIaHUX,
3/1aTHOI HAOyBaTH, 30epiratv, BAKOPUCTOBYBATH Ta Mepe/laBaTH 3HAHHS.

KoruiTuBHa Hayka BUBYA€ Ta MOJIC/IIOE PI3HOMAHITHI SIBUIIA TTOB'SI3aH1 3 MUCJICHHSM,
TaKl SIK. COPUUHATTS, IHTEJIEKT, MOBa, MaM'siTh, yBara, MIpKyBaHHsI, €MOIIli, pO3yM 1
HaBITh CBIIOMICTh. KOTHITHBHA Hayka 1€ MEBHUN MDKIMCUUIUIIHAPHUN HAyKOBHUI
HaIpsiM, 10 o0'enHye B cobl  Teopiro M13HAHHS, KOTHITUBHY
MICUXOJIOT1I0, HEWpOPI1310JI0TiH0, KOTHITMBHY JIHIBICTHUKY 1 TEOPIIO IITY4YHOIO
IHTEJICKTY.

[Ityuynuii 1HTenekT (LII) Bkmrowae B cebe AOCHIKEHHS KOTHITHUBHUX SIBHI B
MamnHax. OpHiero 3 npaktuunux uiied mus LI € peanizanis acekTiB JHOICHKOTO
IHTEJNEKTY B KomIl'toTepax. KomMm'ioTepu MMPOKO BHKOPHUCTOBYIOTBLCH TaKOXK SIK
iHCTpyMeHT TSI BHBUYEHHSA KOTHITUBHHX SIBHIII. ImiTamiiiae
MOJICJIFOBAHHSI BUKOPHUCTOBYETHCS IS BUBUCHHS TOIO, SIK MOXHA CTPYKTypyBaTu

JFOJICBKHAMN PO3YM.




\

KOI'HITUBHA POBOTOTEXHIKA

KornituBHa po0OTOTEXHiKa JUINTHCSA HA TPU OCHOBHMX HANpPsIMKHU. BIJIACHE
CTBOPEHHSI Ta PO3pOoOKa mporpam g poOOTIB, Kl MarTh (PYyHKIlT HaBYaHHS;
KOTHITUBHA pOOOTOTEXHIKA; KOJIabOpaTHBHA POOOTOTEXHIKA.

OmuH 13 TPUKIAAIB CTBOPEHHS MPOTPaMHOrO 3a0e3Me4YeHHs] Uil poOOTIB, SKi
caMOHBYaIOThCA - 1e Jaboparopiss Cepris JleBalina B KamidopHilicbkomy
yHiBepcuTeTl. Tam € KuIbKa TEXHIYHUX MPUCTPOIB, pOOOTIB, 1 OJHE 13 3aBAaHb, SIK1
TaM BUPILIYIOThCSA, - 11€ HABYaHHS poOOTa OUIBII CKJIAJHUM AISIM Ha OCHOBI MPOCTUX
oneparliu.

KoruiTuBHa poOOTOTEXHIKA — CTBOPEHHS MTPOrPAMHOIO 3a0€CIEUCHHS JJIsl IEKLITBKOX
HasiBHUX POOOTIB, 1100 OTPUMATH CITIIbHE BUPIIIICHHS OHOTO 3aBAaHHS.

KonabopartuBHa poOOTOTEXHIKA - 11 pOOOTOTEXHIKA, CIPSIMOBAaHA Ha Te, 1100 poOOTH
n00pe 1 ehEeKTUBHO MpalloBaid HE TIIbKU OJAWH 3 OJHUM, aje 1 3 JIOJUHOIO.
[IputoMy 1€l HampsIMOK Mae€ JiesKy crenudiky, ToMy o Oyab-sSKuid poOOT - 1Ie
(b13UYHUN TPUCTPiH, IKUM TOTPIOHO 3pOOUTH MAKCUMAJIbHO O€3IEUHUM JIJISI JTFOJMHH,
abu OTpUMATHU HaAWKpalIuid pe3yJbTar CIiIbHOI pOOOTH.
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INPOMUCJIIOBE 3ACTOCYBAHHA

O6cnyrosyBaHHA BepcTarie 3 HIMTY ®opmyBanbHi onepauii Manetusauis

MonipyBaHHs

O6pobka meTany O6pobka apyKkoBaHUX nnar 3aBaHTaXeHHN Ta po3BaHTaXe ®apbysaHHs

MaxkyBaHHSA 36ipka Ta 3arBuHYyBaHHA TecTu Ta nepesipka IHIWi BUKOPUCTAHHS
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IIporpamyBaHHs KOOOTA HA 0JI0LKI
HABYAHHSA

IIporpamyBaHHs Oe3MOcepeIHLO HA OJIOI HaBYaHHS (KOHTPOJIEpi) 1 Ipu
HagBHOCTI po0OoTa:

InTepdeiic omepaniiinoi cucremu Universal Robots (ma 6a3i Linux), mocuth
OPOCTHI 1 3po3yMIIHN. [[1s1 mo4aTKy mOTpiOHO YBIMKHYTH XHBJIEHHA PO0OOTa, MICIS YOro
MO>XKHa PO30JI0KYyBaTy CEPBONPUBOIM, 1 TPOBOAUTH 3 pOOOTOM Oy/Ib-sIK1 MAHITYJISIIII.

VY posnopsiakeHH1 € 4 BUAU PYXiB:

MoveJ - BUKOpHUCTOBY€ETHCA B OCHOBHOMY JJIsI IEPEMIIIIEHHSI pOOOTa B IPOCTOPI.

MoveL - gns mepemitieHdst podora cyBOpo 3a mNpsiMUMHU (IJIs1 JOTPUMAHHS TOYHOCTI B
poOOTi 3 KOOpAUHATAMU 1 T. 1.).

MoveP - nepemimard I1HCTPYMEHT B JIHIMHOMY pycCl 3 MOCTIMHOK IIBUAKICTIO 3a
JOTIOMOTOI0 3a0KPYIJICHb - MNPU3HAUYCHUW ISl TEXHOJOTIYHUX OIepalliid, TaKux fK
repmeTru3ailisi abo J03yBaHHS.

MoveC - 11t KpyroBoro nepemMiiieHHs.

[Ticis pOro MoOXKHa mporpamyBaTH poOOTa 1 3aJaBaTH MOMY IEpECyBaHHS B
KOHTEKCTI THUX, 10 OyJIM HABEACHI BUIIIE.




KOBOTHU B MEJULIAHI

PobGot B 0OXOpOHI 370pOB's - II¢ BXXE HE HOBMHKA, 3a KiJbKa OCTaHHIX POKIB
OUIBIIICTh JIIKAPIB BXKE OTPUMAJIO YSBICHHS, IO 1€ Take, a B PSAAl MEIUYHUX
oprasizaifii, B TOMy 4HuCJl 1 B YKpaiHi, Takl pIlICHHS BXE BIPOBaKEHI. B mepiry
yepry TyT MOBA, 3BHYAHO, HIE MPO TaKy CUCTEMY, SIK amapar AJjisi MPOBEICHHS
nanapockomiynux omepamiii da Vinci Surgical System xommanii Intuitive Surgical.
Takuii poOOT CKIIaIAa€ThCAd 3 JIBOX OJIOKIB - MEPUIMM TPU3HAYCHUN IS Xipypra-
omeparopa, a JpyrMidl - YOTUPUPYKUH POOOT-MAHIMYISATOP - € BHUKOHABYUM
npuctpoeM. Y 2017 pomi maiike 45% mikapens CIIA orpumanu pobotu da Vinen, i
B nuioMy Omm3bko 10 mMeauyHux 1 XipypriyHUX pPOOOTIB PI3HUX BUPOOHHUKIB BXKE
OTpUMAaJIM J03BiJ aMEPUKAaHChKHX peryisaTopiB raiay3i (FDA) Ha BukopucCTaHHS B
KJIIHIYHUX YMOBaXx.
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KOBOTHU B MEJULIAHI

Kob6otu B MEIUIIMHI MOXYTh
BUKOPUCTOBYBATUCS B PI3HUX cdepax, KpiM
Xipyprii:

[lmakyBaHHS  MEAMYHOTO  OOJaHAHHSI.
KoOotH - 11e BiaMIHHNN cIOC10 3HU3UTH a00
HAaBITh YCYHYTH PU3UK 3a0pyTHEHHS.

IIpoBeneHHsT BEIMYE3HOI KIJIBKOCTI TECTIB.
i TECTH BUMAraroTh oe3miui
MOBTOPIOBAHUX JIiil.

V3JI-giaraocTuka.

Hetipoxipyprisa. Take pimeHHsS Bke npuayMaHo komianiero Synaptive Medical. Tyt
KOOOT BHKOPHUCTOBYETHCS JJIsI TOYHOIO ITO3UIIIOHYBaHHS HU(POBOTO MIKPOCKOMA, IO
JI03BOJISIE HEUPOXIpypraM OTpUMaTH HaMKpallle YSIBISHHS PO oIepallii Ta MMiBUIUTH
il TOYHICTB.

KictkoBa xipypris. Tyt Takox Bxe € pimenHs. Hanpuknan, CARLO - nepuiuii B CBITI
MEIUYHUN TaKTUJIbHUN poOOT Ha 0a31l poboTu3zoBaHOi pyku kommnanii KUKA, skuit
MOXKE pi3aTh KICTKH 0€3 KOHTAKTYy 1 3a JIONOMOIOK0 Ja3€pHOI TEXHOJIOTII XOJIOJHOIO

pi3aHHS.




COVID-19 1 KOBOTH

MenuuHuil TepcoHai, 1o Mpalioe Ha MEPEAOBIM MO BChOMY CBITY, BUKOPHUCTOBYE
pi3H1 TeXHOJOT1UHI pimieHHs ajsg ctpuMmyBadHHs COVID-19. Sk HikonM KOpUCHUMU
BUSIBWJIMCS KOJTA0OpaTuBHI POOOTH.

Maiixe Micsllb TOMy B CIOPTUBHOMY IIeHTp1 XyHIlIaHb B YxaHl, Kurai, BIIKpUBCS
MOJILOBUH ToCHiTa b 3 KojlabopatuBHMMH poOoramm Bim Universal Robots. Bonu
JOTIOMAaraloTh MPOBOAUTH TaKl MEAWYHI MAaHINYJALll $SK CKPUHIHT, MOHITOPUHT
YaCTOTH CEPILIEBUX CKOPOYEHb, TEMIIEPATYpH, PIBHSA KHUCHIO B KpoBl. KpiM 1poro
po0OTH 3a0€3Meuy0Th JOCTaBKYy 1K1, HAMoOIB, JIKIB JJISI MAlllEHTIB, a TAKOXX MHIOTH
1 JTOTH.

«Jlikap1 3apa3 HaJsIKaHl. YsBITH COO1 MaHINMyJATOP, AKAM MOXKE MPaIOBATH SIK pyKa
moauHu 1 obepraetrbcsi Ha 360 rpamyciB. SKno JOaAM 3MOXYTh KEpyBaTU HHUM
JUCTAHIIIHO, 3 WOro JOMOMOIOK MOKHa Oyle BHUKOHATH Oe€3/lid4 HeOoOXiTHUX
MaHIMYJISII1A, BKJIFOYAl0YH TIEPEBIPKY TEMIIEPATYPH, CEPLIECOUTTS JIFOAUHU, 1[0 CUIUTh
B CYCIIHIM KIMHATI, HE PU3MKYIOUMU BJIACHOIO OE3MEKOI », - MOSICHUB IeHepaJbHUM
aupexrop Universal Robots o ITiBaenniit Asii [Ipanin [desiz.
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| TEXHOJIOI'II PUTENJIA B 2020

Konaboparusauit po6ot YUMI y Bigaimi GpyKTiB i
OBOUIB B cyniepmapkeTi B MinaHi, [Tamis.

MaiiOyTHbOMY
-ﬂ po3z[p16Ha TOpriBiisi  Oyze

MOKJIaJaTUCs Ha  B3a€EMOJIIIO
moner 1 pooOotiB. Ilpukian
17IealbHOTO OajlaHCy JIOAUHU 1
MalllMHU -  KoJIaDOpaTUBHI
po0oTH, a00 KOOOTH.

BupobHuku i
TUCTpUO'I0TOpHU TOBapiB
MOBCSIKJICHHOTO MIOITUTY
JT0PYy4aroTh KOOOTaM

KOMIUJIEKTAIII0 1 COpPTYBaHHSA
3aMOBJICHb, @ TAKOXX PYTHHHI 1
yaco3arpaTHi 3aBJaHHs, SKi
nependavarTh HaIpykeHy ado
(b13UUHy Mparlro.
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Po3npi10Hi KOMITaHii HaBITh -——
BUKOPHCTOBYIOTh KOOOTIB I B3a€MOJII1
3 mokynusMu. Hanpuxian, wepexa ®.é
cymepmapketiB  GIANT Food Stores
(Kapmaiin, IleHcimbBaHis) IpeacTaBHiIa
HOBOTO poOoTa-noMiuHuKa Mapti. MapTi
J0TIOMarae CBOIM KoJieraMm, NaTpyJIrordn
MarasyuH. B #oro o4ax BCTaHOBJIEHI
TATYUKH, SKI PO3IMI3HAOTh MPOJIUTY
planHy, Oe3naj, MOPOXKHI IOJUIl - T€,
[0 MOXE JIOCTABUTH HE3PYYHICTH
NOKyMIsIM. MapTi HOBLIOMIISIE TIPO 1I€
CIIBPOOITHHKAM Mara3uHy, ikl yCyBalOTh
IpOOIEMH.




KOBOTH B YKPAIHI

Y 4yucn mignpuemcTB, SIKi  peasi3ylOTh MPOMUCIOBI poboTm U
BUKOHYIOTb X BIIPOBA/KEHHS B YKpaiHi, BU3HAYHUM
e «Hydromarket». HemogaBHo KoMmmaHis 3aBepiinjia IPOEKT
BCTAHOBJIEHHSI POOOTA iTasilichKOro BUpoOHMKa Lesta, sskuit 3ailicHIOE
$apOyBaHHS TIJIACTUKOBUX JeTajsel s MmoOyToBoi TexHiku. Po6GoT
OCHAIIIEHUU KOMIUIEKTOM CIellia/IbHOTO 00/IaITHAHHS Ta YOTUPHUPYKOIO
KapyceJyuTio [ist moaadi BupooOiB. [1paiftotoun y ABi 3MiHH, BiH ITiABHUIITUB
MPOAYKTHUBHICTD MIAIPUEMCTBA B 4 Pa3H.

B YkpaiHni 4acTo 3acTocoByioTh 6/y Ta BiTHOB/IEHI ITPOMHCIOBI poOOTH,
ase gnesKi BUPOOHUKHM oOupatoTh HOBi arperatu 3 fAmowii, CIIIA,
Himeuuynnwu, IlIBemii Ta IllBetinapii. TenaeHiis 10 30ijblIeHHS
npuA0aHHSA ¥ BIPOBA/HKEHHS 1X BU3HAUE€HA YiTKO, IMOTUT HA TOCTYTH
IHTerpanil NOBUIBHO 3pOcTa€e. ToMy MOXXHA CMUJIMBO CTBEPZ)KYBATH, 110
B HAaHO/MMHKIOMY MaliOyTHROMY POOOTH BCe XX TaKW 3aMiHSTh JIIOZIEH.




Yu 3aMiHaThr K000TH JIIoaen?

OpHe 3 TOJIOBHUX MMUTAHb IOA0 KOOOTIB MOJISATAE B TOMY, UM He BiZj0epyTh BOHU
y mogel ix poborty. [amyseBi ekcriepTy 3apa3 He MOXYThb AATU YiTKOI BigmoBigi. 3
omfHOTO OOKy, 4YaCTMHa TaKuxXx poOoTiB Oepe Ha cebe poOOTYy, sIKa paHille
BUKOHYBAJIACS JTIOJIBMH.

Haounwnii Tomy npukiaz mogae kommadis SoftWear Automation 3 AtmaHTw.
Pasom 3 mocmimnukamu 3 TexHosnoriynoro iHcrutyty (T, Jpropmxist) daxiBii
KOMITIaHii po3poO/sAI0OTh pOOOTIB [/ TOLIMTTS OASTY Ha 3BUYAWHUX IIBEHHUX
MamHKax. lLle mo3Bommao ¢ipmi  3anyduTH B MHHY/IOMY POILli  BeHUYypHe
diHaHCcyBaHHS B po3Mmipi $ 3 MuH. 3 iHIIOro GOKY, y 06ararboX BHIAJKax KOOOTHU
IO3BOJISIIOTH JTIOASIM BUKOHYBATH, 3a BUCTOBOM KpicTeHceHa, «MeHII OpyAHy i OGibur
iHTe/eKTyanbHy PoOOTYy». 3aCTOCYBaHHSI KOOOTiB, OUYE€BHUIHO, CTBOPUTH HOBi BUIU
pPOOIT - TaKUX SIK TepeBipKa a00 PeMOHT iHTe/leKTya/lbHUX MexaHi3MiB. Kpim Toro,
«BUHHMKae moTpeba y daxiBiusx, B 4ui (PyHKIUiI MOBUHHA BXOJUTU ULIOEHHA
KOOPJWHAILISI AisUTBHOCTI POOOTIB i CIOCTepe)XeHHSI 32 BUKOHAHHSIM IMOCTaB/IEHUX
nepej HUMHU 3aBIaHb», - cTBepmKye pxum JloyroH (Jim Lawton), nupekTop Biamainy
KOHTPOJII0 BUPOOHMIITBA Ta MapKeTuHry kommaHnii Rethink Robotics. Hanpuknan, B
Panek miogu kepytors rpymamu po0oOTiB, epeBipsIFOYH SIKICTh i OCHAILI[eHHS], a TaKOX
BUKOHYIOUH Oibil KBamidikoBaHy po6oTy. [llo mpumiTHO, 3 MOMEHTY BITPOBA/KEHHS
MepIInxX KOOOTIB KOMITaHisI pO3IIMPUJIA IITAT 3 160 0 175 0CiO.




Yu 3aMiHaThr K000TH JIIoaen?

B nmaHuii yac € 6araTo 3aBJaHb, BUPIlIEHHS SIKUX KOOOTaM ITOKH IO He I
cuny. Lle crocyeTbcsi, HampukiaZ, pPoOOTH 3 MOTKaMHM €JI€KTPOIMPOBOAKH, IO
BUMarae ApiOHOI MOTOPUKHU. Ajie B Mipy BEOCKOHA/IEHHSI TEXHOJIOTIH i YCYHEHHST UX
HeJIOJIiKiB, Bce Oijipllle KOMIMaHi OyayTh, NIBUAIIE 32 BCe, BIPOBA/HKYBATH KOOOTIB.
«BoHm nmy>xe mpuBabnuBi, mo6 Big Hux BigMoBuTHucs, - Kaxe [leH Keiipa. - Cdepa
3aCTOCYBAaHHS IIUX POOOTIB Oyze pPO3IIMPIOBATHCS».




3araJibHl BUCHOBKH

[IpoBeseHo aHami3 BIACTHMBOCTEH Cy4aCHWX KO/JAOOpPAaTMBHUX POOOTIB Ta
cpepu ix gisibHOCTI. Po3risiHyTO dakTOpH, SIKi BiIPi3HSIOTH KO/IAOOPATUBHUX
po6oTiB Bix icHyrouux [P, BaxnuBi mepeBarm ix BuKopucTtaHHs. Po3risiHyTO BUIH
KO/TA0OPATUBHUX POOOTIB, MPUHIIUIHU X pOOOTH Ta MEPCIIEKTUBU PO3BUTKY.

3aCBOEHHS JAHOTO MaTepiany Ja€ MOXJIMBICTD CTYleHTaM PO3LUUPUTH 3HAHHS
oo 1P B yacTuHi ix Tak 3BaHOro smart-pisHOBHAY — KOJIAOOPAaTUBHUX POOOTIB.
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